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WHAT WE CLAIM IS: 

An apparatus for performing biological reactions, comprising: 

a substrate having a first surface and a second surface opposite thereto; 

tfolicitv of biomolecules positioned on the first surface of the 




(a> 
(b) 



multiplicity 



10 



y i 



substrate; 

(c) a fie^Xe layer affixed to the first surface of Are substrate by an adhesive 
.ayer wherein .he adhesive ,aX deposited on Are firs, surface of the substrate and encloses an 
area thereupon, and wherein a v\e is enclosed between the fiexiMe layer and the first 
substrate surface in the area defined by ^adhesive layer; and 

(d) firs, and second po>ts extending through the flexmle layer and the 
adhesive ,ayer in.o .he volume enclosed be«we\he flexib.e layer and the firs, substrate surface 
in the area defined by the adhesive layer. 



2. 



1^15 or plastic. 



Tta apparatus of Claim 1 wherein the substrate is made of glass, silicon, ceramic 



3. The apparatus df^Claim 
attached to an anchoring structure. 



1 wherein each of the multiplicity of biomolecules is 



20 



The apparatus ^fCl. 



3twherejh\the 



anchoring structure comprises a gel pad. 



^Jb 



\ 




The apparatus of Claim 4 wherein the gel p*ta a polymeric gel pad. 
The apparatus of^^herein the gel pad is >potyacrylamid e gel pad. 
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"J ^ The apparatus of Claim 3 wherein the anchoring structure comprises a continuous 
layer of polyacrylamide gel. 



^ Y Npie apparatus ofjClajm 1 wherein the multiplicity of biomolecules comprises 
5 ordered array of biomolecules. 



an 



polyester, or Teflon 



The apparatus of Clajm_l wherein the flexible layer is made of plastic, rubber, 



/ \ * 

/. The apparatus of Aim zfytefsjn the flexible layer is made of polypropylene, 



10 

polyethylene or polyvinylidene chlork 



\ ( 10. The apparatus of IJlaim 1 wherein the flexible layer is a translucent plastic. 



%\5 [if- TheapparamsofCJaiml wh\rdn^fl€xible layer is a gas permeable membrane. 



^ The apparatus of Claim 1 further comprising a water-soluble compound that is a 

solid at room temperature and a liquid at a second, higher ternperature, wherein the water-soluble 
compound fills the volume enclosed between the flexible layer\nd the first substrate surface in 
20 the area defined by the adhesive layer. 



glycol. 



The apparatus of CJajmJ^wherein the water-soluble compound is polyethylene 



McDonnell Boehnen Hulbert & Berghoff 

300 South Wacker Drive, 32 nd Floor 
Chicago, IL 60606 
(312^ 913-0001 



\£. The apparatus of Claim l/ wherein the water-soluble compound is polyethylene 



glycol 600. 



\lo l/ \ The apparatus of Claim 1 further comprising a label layer affixed to the flexible 
layer, wherein^ first and second ports extend through the label layer and the flexible layer. 



(-J The apWatus of Claimj/ wherein the label layer comprises an adhesive surface 

and a non-adhesive surf\e, and wherein the label layer is affixed to the flexible layer using the 

10 adhesive surface. 

! \f. The apparatus oX^mml^ wherein the label layer comprises a window 

1 corresponding in size and posj/n \tiXea bounded by the adhesive layer, and wherein the 
window allows visual inspection ^^hl flexible layer and the volume enclosed between the 
1 15 flexible layer and the first substrate surfWW the are/defined by the adhesive layer. 



The apparatus of Claim 1 further comprising a reflective layer positioned between 



V\ f 

the array and the first substrate surface 



20 



TP 



The apparatus of Claim 1 further comprising assistive heater. 



1^ Jb. The apparatus of Claim 1 wherein the resistive heate\comprises a reflective layer 
positioned between the array and the first substrate surface. 



McDonnell Boehnen Hulbert & Berghoff 

300 South Wacker Drive, 32 ni Floor 
Chicago, II, 60606 
(312)913-0001 



-32- 



V The apparatus of Claim 1 further comprising a passivation layer. 



ft 2^. TheWratus of Claim 2/ wherein the passivation layer is made of parylene. 



The apparatus of C^mn 1 



contact with the flexible layer/at a ptasitiow a 



her comprising a scanner, wherein the scanner is in 
er the array. 



\( y. The apparatV^f<^im^^^& the scanner is a light pipe and covers the 
? 10 entirety of the area bounded by the adhesive and comprising the array. 

1 \3 x 

\! <^25j. The apparatus of Claim y, wherein the searings a movable scanner and moves 

§i longitudinally across the area bounded by the adhesive and comprising the array. 



1 15 1^1 2^ The apparatus of CJaiml further comprising a sample preparation chip in contact 
1 with the second substrate surface, wherein the sample preparation chip has\port that is aligned 

'isss? 

with the first port of the apparatus. 



qj) 2/ The apparatus of Claim 1 further comprising a roller, wherein the\roller is in 
20 contact with the flexible layer at a position over the array. 

^ 2i. The apparatus of ClahnJ^, wherein the roller moves longitudinally across^he 
area bounded by the adhesive and comprising the array. 
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2#. The apparatus of Claim 1 further comprising: 
(a) a case having a lid and a base, 
a cavity disposed in the base, and 

\ 

(c) a carriage comprising a scanner and a roller, wherein the carriage is provided in the 
cavity, wherein the substrate is removably positioned above the carriage such that the first 
substrate surface is inoperative contact with the carriage. 



10 



^| The apparatus 5f Claug^ wherein the lid further comprises a display unit. 

j /x% • • 

^ iji. The apparatWof Claim^p wherein Jhe carriage further comprises a pivot point 
provided between the scanner and the roller^ 



^15 



^ 3jl. The app^tus of Claim 3^ 
point is controlled by a solerufrcfc- 



wMetein the motion of the carriage about the pivot 



^ ?^>. An apparatus for performing biological ^aetions^ompnsmg. 

(a) a glass microscope slide having a first surface and a second surface 
opposite thereto; 

20 (b) a multiplicity of biomolecules positioned on the first surface of the slide, 

wherein each biomolecule is anchored to the first surface by a poly aery lamide gel; 

(c) a layer of polyvinylidene chloride affixed to the first sWace of the slide 
by a layer of double-sided adhesive, wherein the adhesive layer is deposited on t^e first surface 
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V the slide and encloses an area thereupon and wherein a volume is enclosed between the layer 
ofpolyvinylidene chloride and the surface of the glass slide in the area defined by the adhesive 
layer; \ 



\ 



(d) a layer of a polyethylene glycol positioned between the first surface of the 
5 slide and the layer ofpolyvinylidene chloride; 

\ 

(eK a reflective layer positioned between the array and the first substrate 

(f) a layer of parylene positioned between the reflective layer and the and the 
layer of polyvinylidene chloride: and 
^10 (g) a resistive heater. 



?>j(. An apparatus for performing^iolopcal reactions, comprising: 

(a) / glass microscope sMe having a first surface and a second surface 
opposite thereto, 

(b) a multiplicity of bioWlecules positioned on the first surface of the slide, 
wherein each biomolecule within the array is anchored \ the first surface by a polyacrylamide 



gel ; 

(c) a layer of polyvinylidene chloride affixeX to the first surface of the slide 
by a layer of double-sided adhesive, wherein the adhesive layer is Ifeposited on the first surface 
20 of the slide and encloses an area thereupon and wherein a volume is enclosed between the layer 
of polyvinylidene chloride and the first surface of the glass slide in thb^area defined by the 
adhesive layer; 
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(d) a first and second port extending through the layer of polyvinylidene 
chloride^ through the layer of double-sided adhesive into the volume enclosed between the 
layer of potyv^yhdene chloride and the first surface of the glass slide; 

(e) \ a layer of a polyethylene glycol positioned between the first surface of the 

5 slide and the layer of polyvinylidene chloride: 



(f) 



reftective layer positioned between the array and the first substrate 



surface; 



SlO 



( g ) a layer of paryj^positionedjetween the reflective layer and the and the 

layer of polyvinylidene chloride; 

(h) a resistive! heater; 

^nd/ base, wherein the lid further comprises a display 



(i) a case havinga, 



unit; 




is 



ij (j) a cavity disposed in the base; and 

p ( k ) a carriage comprising a scanner and a rollerWein the carriage 

| 5 provided in the cavity, and wherein the slide is removably positioned abovelhe carriage such that 

□ the first slide surface is in operative contact with the carriage. 

> / 
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